Abstract-Extreme Light Infrastructure -Nuclear Physics (ELI-NP), to become operational in 2019, is a new Research Center built in Romania that will use extreme electromagnetic fields for nuclear physics research. ELI-NP will bring together two scientific communities, the lasers and nuclear physics aiming at achieving the integration of the two disciplines and creating nuclear photonics.
INTRODUCTION
Extreme Light Infrastructure -Nuclear Physics (ELI-NP) [1, 2] is the Romanian pillar of the Extreme Light Infrastructure (ELI) Project, the first international research infrastructure open to users in the field of lasers, listed on the ESFRI (European Strategic Forum for Research Infrastructures) 2006 road-map. ELI is distributed among three European countries (the Czech Republic facility will be dedicated to the study of secondary sources, Hungaryfacility dedicated to the study of attosecond pulses and Romania -study of nuclear photonics) and is funded by European Commission through Structural Funds.
Built near Bucharest in the Magurele Physics research campus, ELI-NP will host two major equipment with unparalleled features: a high power laser system consisting of two 10 PW ultra-short pulse lasers and the most brilliant tunable gamma-ray beam machine currently available in the world. Two types of photon beams with beyond state-of-theart characteristics will be combined to enable the exploration of a novel field of science at the frontier between laser, plasma and nuclear physics.
The total cost of the facility will be 311 million euro distributed over two phases of implementation: 134,6 M€ (2013-2015) , and 176, 4 M€ (2016-2019) . Entering operation in 2019, ELI-NP promises to become the most advanced laser research infrastructure in the world pursuing unique science and research applications for European and international users. The facility will cover frontier fundamental physics, new nuclear physics and astrophysics as well as applications in nuclear materials and radioactive waste management, materials science and life sciences.
II. IMPLEMENTATION STATUS OF THE ELI-NP PROJECT

A. Buildings and Large Equipment
ELI-NP Project started in 2013 and it is scheduled to be finished in 2019, being co-financed by the European Commission and the Romanian Government from Structural Funds, via the European Regional Development Fund.
The ELI-NP facility covers an area of approximately 33,000 m 2 of high quality, energy efficient buildings, hosting the high-power laser system, gamma-beam system and instrumentation for experiments -workshops and laboratories (Fig. 1) . The civil construction of the new center started in June 2013 and has reached its completion in the autumn of 2016, when the delivery and installation of the large equipment began. 
B. The High Power Laser System
The High Power Laser System (HPLS), constructed by an association between Thales Optronique France and Thales Romania, consists of 2 arms of 10 PW (Fig. 2) . Each arm is based on Optical Parametric Chirped Pulse Amplification (OPCPA) system, at about 820 nm central wavelength, which includes Ti: Sapphire amplifiers, allowing a final output energy up to a few hundreds of Joule. The pulses are compressed to around 20 fs pulse duration with a repetition rate of 1 shot per min for each of the two arms. Additional outputs with corresponding optical compressors will be installed along the two amplification chains. Their corresponding power levels are 0.1 PW and 1 PW at repetition rates of 10 Hz and 1 Hz, respectively. The components of the first 10 PW arm were finished by November 2015 (Fig. 3 ). The acceleration of particles using laser beams (to obtain accelerated ions) is of great interest for it leads the way towards various applications in a number of fields, from medicine (compact and more versatile accelerators for ion-therapy) to management of nuclear waste. Understanding the interaction of radiation with matterparticularly of high power (PW) laser radiation with the solid state matter -by means of nuclear physics techniques constitutes a key knowledge of modern physics and one of the new areas where ELI-NP will represent a headway with respect to existing facilities. The detailed knowledge of its effects has a fundamental interest for understanding the behavior of various materials in extreme conditions of irradiation. The study of the irradiation effects would consequently enable the optimization of the materials and components so that they meet the demanding performance in high radiation fields.
The parameters of the 10PW laser beams that will be provided by the ELI-NP infrastructure are listed in Table 1 [3] . 
C. The Gamma Beam System
The Gamma Beam System (GBS) will produce a brilliant Gamma ray beam, with energy tunable up to 20 MeV, obtained by back-scattering of optical photons on electrons from a warm LINAC with energies up to 720 MeV.
The building and installation of the ELI-NP GBS will be performed by a European Consortium of academic and leading research institutions and companies with world-class expertize in the field of electron accelerators and laser technology from 8
European countries. The name of the Consortium is EuroGammaS and is led by INFN Italy.
The system is based on an electron accelerator, interaction lasers, laser recirculators and collimation systems.
The main challenge of the EuroGammaS consists in developing a warm LINAC to provide a low-emittance electron beam that must have a precise temporal and spatial synchronization with the laser pulse, in order to achieve a state-of-the-art electron-photon collider (Fig. 4 and Fig. 5 ). The experiments proposed to be performed with the gamma beam at ELI-NP have imposed key parameters [4, 5] , to be presented in Table II .
By enabling the full capabilities of the system (ultra-bright, energy-tunable, quasi-monochromatic gamma beams), application research will extend from non-destructive testing applications and nuclear waste management to industrial radioscopy and tomography with high-energy gamma rays, studies of radioisotopes production for medical applications, positron production. 
TABLE II THE MAIN PARAMETERS OF THE ELI-NP GBS BEAMS TO BE DELIVERED FOR EXPERIMENTS
III. DAY-1 EXPERIMENTS
The output specifications for the two systems of ELI-NP represent the result of the work of a vast international scientific community interested in ELI-NP that joined its efforts and expertize within the frame of numerous workshops and meetings, in order to meet the needs of the scientists for the progress of their research as well as to ensure the technical feasibility within the timeframe of project implementation.
The scientific case for ELI-NP was thus defined by an outstanding collaboration of more than 100 scientists from 30 countries and published as the ELI-NP White Book [6] . Based on the unique features of the high-power laser and gamma beams the research program of ELI-NP covers a wide range of topics: laser driven nuclear physics experiments, characterization of the laser-target interaction by the means of nuclear physics methods, photonuclear reactions, exotic nuclear physics and astrophysics. In addition to fundamental themes, as new technologies are spawned at ELI-NP, new applications are explored as well. Radiation induced damage and gamma induced nuclear reactions are of major interest in the area of nuclear engineering for they spring applications extending from nuclear power plants to medicine and from space science to material science.
The Technical Design Reports (TDRs) providing the experimental platform at ELI-NP are finalized and have been approved by ELI-NP International Scientific Advisory Board in June 2015. These TDRs are presented in the supplement of the Romanian Reports in Physics journal [7] .
ELI-NP Center will have eight experimental rooms [8] (Fig. 6 ):
− E1: laser induced nuclear reactions; − E2: nuclear resonance fluorescence and applications; − E3: positrons source; − E4 / E5: accelerated particle beams induced by HPLS (0.1/1 PW) at high repetition rates; − E6: intense electron and gamma beams induced by high power laser beams;
− E7: experiments with combined laser and gamma beams; − E8: nuclear reactions induced by high energy gamma beams. Fig. 6 . Sketch of the ELI-NP facility that includes the HPLS and GBS main devices and the experimental areas.
IV. SOCIO-ECONOMIC EFFECTS OF ELI-NP
ELI-NP will be implemented using the highest concentration of researchers with best competencies in the areas of laser and nuclear physics. Aiming at becoming an international platform that reunites the best minds from Romania and abroad, ELI-NP unfolded a highly competitive hiring process to ensure the contribution to the facility's operation of around 250 researchers, engineers and technicians specialized in the areas relevant for ELI-NP. At the moment, over 120 specialists from Romania and from 20 countries all over the world are working on the implementation of the project. All of them were hired following an extensive selection process, which was advertised worldwide. So far, we have selected Romanian specialists returning from countries where they had worked in lastgeneration labs or research facilities, but also foreign experts. At the same time, we are constantly focused on the new generations of physicists from Romanian universities, and not only. Moreover, apart from creating excellent conditions for a unique scientific activity, ELI-NP will impact positively not only fundamental science, but also the industrial community both locally and internationally, contributing to major changes at a social and economic level as well. Given the importance and the visibility of this project unique in the world, we believe that the ELI-NP activity could become a real engine for the development of the technological entrepreneurship. A cutting edge infrastructure serving the worldwide scientific community, ELI-NP will be a catalyst for innovation in industry and the private sector, able to enhance transfer technology both to small and medium-sized enterprises and to large firms, and to train scientists and engineers in numerous disciplines associated with Extreme Light.
V. CONCLUSIONS
At ELI-NP two well-established scientific communities, high-power lasers and nuclear physics have joined their efforts to build a new interdisciplinary facility and to define its research program. As a result of this collaboration, the scientific interest of ELI-NP is covering a broad range of key topics in frontier fundamental physics, nuclear physics and applied physics, expecting to produce groundbreaking results.
The ELI-NP facility combines two large research equipment devices with parameters beyond the state-of-theart, namely a 2×10 PW laser system and a brilliant gamma beam. Given its unique features, this cutting edge multidisciplinary infrastructure provides unprecedented perspectives in the study of fundamental processes that occur in light-matter interaction for designing and performing new classes of nuclear physics experiments, while actively promoting its applications for the benefit of society.
